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in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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Indian Standard 

SPECIFICATION FOR 
THERMOSTAT METAL SHEET AND STRIP 

0. FOREWORD 

0,1 This Indian Standard was adopted by the Indian Standards Institution 
on I December 1969, after the draft finalized by the Metal Standards 
Sectional Committee had been approved by the Structural and Metals 
Diyision Council. 

0.2 In the preparation of this standard assistance has been derived from 
ASTM Designation B 388-68 ' Specification for thermostat metal sheet and 
strip' issued by the American Society for Testing and Materials. 

0.3 This standard may also be used as a guide in preparing detailed 
specifications -for various specified types of thermostat metals by the inclu- 
sion of respective material constants, such as chemical composition and 
physical properties. 

-0»4 This standard contains an informative appendix ( Appendix A ) giving 
the information to be furnished by the purchaser while ordering for the 
material. 

0.5 This standard contains clauses 3.1.1, 5.1 to 5.3, 7.3, 7.3.1, 7.3.2, 7.5, 8.1, 

9.1 and 11.1 which call for an agreement between the purchaser and 
manufacturer. 

0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard covers the general requirements for thermostat metal in 
the form of sheet and strip. 



♦Rules for rounding off numerical values ( revised ) . 
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2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply. 

2.1 Camber — The deviation of a side edge from a straight line measured 
as a chord height and varies approximately with the square of the stock 
length, 

2.2 Cross Curvature — The deviation from flat across the width and is 
measured as a chord height. 

2.3 Thermostat Metal* — A composite material, usually in the form of 
sheet or strip, comprising two or more materials of any appropriate nature, 
metallic or otherwise, which, by virtue of the differing coefficients of linear 
expansion of the components which tends to alter its curvature when its 
temperature is changed. 

3. CERTIFICATE OF COMPLIANCE 

3.1 The supplier shall furnish a certificate that the material supplied 
complies with the requirements of the material specification. 

3.1.1 Marking — One side of the thermostat metal shall be marked over 
the entire length and width in accordance with the supplier's own stand- 
ards. This marking shall be made preferably with a durable and legible 
etching stain and preferably on the low expansive side. Special markings 
desired by the purchaser shall be agreed to between the purchaser and the 
supplier. 

3.2 The supplier's certification shall be implied, if the material is certified 
under the ISI Certification Mark, 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act, and the Rules and 
Regulations made thereunder. Presence of this mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard, under a well-defined system of inspection, testing 
and quality cofitrol during production. This system, which is devised and supervised 
by ISI and operated by the producer, has the further safeguard that the products as 
actually marketed are continuously checked by ISI for conformity to the standard. 
Details of conditions, under which a licence for the use of the ISI Certification Mark 
may be granted to manufacturers or processors, may be obtained from the Indian 
Standards Institution. 

4. CHEMICAL COMPOSITION 

4.1 The chemical composition of the component materials used for a parti- 
cular type of thermostat metal shall conform to those specifications estab, 
lished by the supplier to obtain certain physical properties of the thermostat 
metal. 



*Also known as thermobimetal, thermometal, thermostatic bimetal thermal bimetal, etc. 
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5. PHYSICAL PROPERTIES 

5.1 Flexivity — The flexivity of a particular type of thermostat metal shall 
conform to those specifications established by the supplier and shall be as 
agreed to between the purchaser and the supplier. The flexivity shall be 
determined in accordance with IS: 2855- 1964*. 

5.2 Hardness — The hardness of the components of a particular type of 
thermostat metal shall conform to those specifications established by the 
supplier and shall be as agreed to between the purchaser and the supplier. 
In the case of three or more components, usually the hardness of the outer 
components only is determined. The hardness shall "be determined in 
accordance with IS : 2866 - 1965'f. 

5.3 Electrical Resistivity — The electrical resistivity of a particular type 
of thermostat metal shall conform to those specifications established by the 
supplier and shall be as agreed to between the purchaser and the supplier. 
The electrical resistivity shall be specified in terms of ohm.mm^m or 
micro-ohm/cm. The electrical resistivity shall be determined in accor- 
dance with IS: 3635 -1966+. 

6. TEMPERATURE RANGES 

6.1 Linear Deflection Range — Suppliers of thermostat metal shall specify 
for each type of thermostat metal a temperature range of linear deflec- 
tion ( in degree centigrade ) within which the flexivity of thermostat metal 
(or any other measure of thermal sensitivity) remains within 10 percent 
of the maximum value. 

6.2 Useful Deflection Range — Suppliers of thermostat metal shall specify 
for each type of thermostat metal a temperature range of useful deflection 
( in degree centigrade ) such that ( a ) flexivity ( or any other measure of 
thermal sensitivity of the thermostat metal ) is at least one fourth of the 
maximum value at any temperature within that range; and ( b ) the 
stresses set up do not produce any permanent deformation when the 
thermostat metal is freely heated to any temperature within that range. 

6.3 Maximum Temperature — Suppliers of thermostat metal shall specify 
for each type of thermostat metal a maximum temperature up to which 
the thermostat metal may be heated ( without any restraint ) such that the 
thermostat element does not undergo any permanent deformation; or that 
the sensitivity of the thermostat metal is not too low to be of any use. 



•Method of test for determining flexivity of thermostat metals, 
f Method of Vickers hardness test for copper and copper alloys. 
JMethods of test for resistance of metallic electrical resistance material. 
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7. DIMENSIONS AND TOLERANCES 

7,1 Thickness — The thickness shall be that specified in the purchase 
order or drawing and the tolerances shall be as specified in Table 1. 



TABLE I PERMISSIBLE VARIATIONS IN THICKNESS OF 
SHEET OR STRIP 


Thickness 




TOLETIANCE 


(1) 




(2) 


mm 




mm 


Under 0*1 

0-10 to 0*199 (including) 
0*20 „ 0*299 (including) 
0*30 „ 0*399 ( including ) 
0*40 „ 0499 (including) 
0*50 and over 




± 0*008 
± 0*009 
±0*010 
±0*011 
±0*012 
±2*5o/o 


7.2 Width — The width shall be that 
drawing and the tolerances shall be as 


specified 
specified 


in the purchase order or 
in Table 2. 


TABLE 2 PERMISSIBLE VARIATIONS IN WIDTH OF 
SHEET OR STRIP 


Width 




Tolerance 


(I) 




(2) . 


mm 




mm 


25 including 

Over 25 up to and including 75 

Over 75 




±0-10 
±0*20 
± 0*25 



7.3 The thermostat metal shall be furnished in the form of flat lengths or 
coils, as specified in the purchase order or drawing. As agreed to between 
the purchaser and the supplier, a specified maximum percentage by weight 
may be supplied in shorter lengths than that specified. The tolerances for 
flat lengths shall be as specified in Table 3. 



TABLE 3 PERMISSIBLE VARIATIONS IN FLAT 
SHEET OR STRIP 


LENGTHS OF 


Length 


Tolerance 


w 


(2) 


mm 


mm 


Up to 0*5 

Over 0*5 up to and including 1 

Over i up to and including 3 


± 1 
± 2 
±10 
- 2 
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7.3.1 Coils — Material furnished in the form of coils shall be supplied as 
agreed to between the purchaser and the supplier. The inner diameter 
and the outer diameter or the inner diameter and the maximum weight 
of the coils may be specified. As agreed to between the purchaser and 
the supplier, a specified maximum percentage by weight may be supplied 
with a smaller outer diameter than that specified, 

7.3»2 Welds — Any welds used to provide single continuous lengths 
necessary to meet coil size or weight specifications shall be clearly identi- 
fied as established by the supplier or as agreed to between the purchaser 
and the supplier. The welds shall be to the material dimensions or 
smaller. A minimum length between welds may be specified with a 
maximum number of shorter lengths as agreed to between the purchaser 
and the supplier. 

7.3,3 Lengthwise Flatness — The material, if furnished in fiat lengths, 
shall be supplied with a maximum deviation (expressed as chord height) 
from flat at 27^ ± 1*^C determined in accordance with the following 
formula: 

Chord height + mm 

where t is the thickness of material in millimetres. 
Note — This formula applies to a chord length of 10 cm. 

7.4 Camber — The camber shall not exceed 10 mm in a metre length, 

7.5 Cross Curvature — The cross curvature tolerances shall be held to an 
absolute minimum for any particular type, size and hardness of material 
as measured at 27'' ± FG and shall be as agreed to between the purchaser 
and the supplier. 

8. BOND 

8.1 The bond between the component materials shall be strong and 
complete over the entire area of sheet or strip. Tests for the assessment 
of the quality of the bond shall be as agreed to between the purchaser and 
the supplier. 

9. REVERSE BEND TEST 

9.1 Reverse bend test is recommended for a quick assessment of the 
quality of the bond and the ductility of the thermostat metal sheet or strip. 
The width of the specimen shall be about 10 times the thickness; the thick- 
ness shall be preferably between 0-7 to 1 '0 mm. The length of the specimen 
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shall depend on the apparatus used for bend test. The specimen shall be 
subjected to reverse bending through 180° over a radius two to three times 
the thickness of the strip, till the specimen breaks. The specimen should 
be under tension sufficient to prevent wrinkling during reverse bending. 
The number of reverse bend before failure shall be agreed to between the 
purchaser and the supplier. The bifurcation of the constituent layer at 
the fracture region is an indication of poor bonding. The fractured strip 
shall not show any visible bifurcation on fracture by reverse bend test. 
The specimen is to be tested both in annealed and 50 percent cold-rolled 
condition. 

10. WORKMANSHIP AND FINISH 

10*1 The surface of the material shall be free from cracks, seams, laps, 
scratches, blisters, rust or other defects detrimental to the performance 
of the material or to the manufacture of parts therefrom. Surfaces of strip 
at welds for continuous coils shall be reasonably free from the above 
defects but not to the extent specified on the balance of the material 
surface. 

10.2 The edges of the thermostat metal shall be as-slit without excessive 
burrs or distortions. 

11. MATERIAL SEGREGATION 

11.1 The thermostat metal shall be supplied segregated into two groups 
after slitting, (a) the burr being on the low expansive component, or (b) 
the burr on the high expansive component, whichever is applicable. 
These two groups shall be identified separately and boxed separately or 
together as agreed to between the purchaser and the supplier. 

12. PACKING 

12.1 The thermostat metal shall be packaged in such a manner as to 
prevent damage in ordinary handling and transportation. Each indi- 
vidual size and type of material shall be boxed separately. Each batch 
of material shall be plainly marked with the following: 

a) Purchase order number, 

b) Net weight of material, 

c) Supplier's type of material, 

d) Supplier's name, and 

e) Purchaser specification number. 
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APPENDIX A 

{Clause A) 

INFORMATION TO BE SUPPLIED BY PURCHASER 

A-1. The purchaser shall state in his enquiry or order: 

a) Type designation, 

b) Thickness, 

c) Width, 

d) Length (cut length or coils), and 

e) Weight (total for each size). 
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Members Representing 

Shri K. p. Royohowdhuby Indian Non-Ferrous Metals Manufacturer's Associa- 

tion, Calcutta 
SHRt R. K. Srivastava, Director General, ISI ( Ex-officio Member ) 

Deputy Director ( Struc & Met ) 

Secretary 

Shri Sant Singh 

Senior Technical Assistant ( Struc & Met ), ISI 

Panel for General Requirements for Bimetals, SMDG 1/P 12 

Convener 
Shri K. S. Ganapati Bimetal Bearing Ltd, Madras 

Members 

IhbI Epixfr'TosEPH } ^'^'""" »° Shri K. S. Ganapati 
Shri P. R. Abhyankar Kirloskar Oil Engines Ltd, Poena 

Shri A. R. Harolikar ( Alternate ) 
Shri B. N. Das National Metallurgical Laboratory ( CSIR ), Jam- 

shedpur 
Shri S, Ghoshal Heavy Electricals ( India ) Ltd, Bhopal 

Shri U. G, K. Menon Ministry of Defence (R&D) 

Dr M. K. Joshi ( Alternate ) 
Shri S. N. Mukhbrjee National Test House, Calcutta 

8 



INDIAN STANDARDS 

ON 
Metal« 



IS; ^' 

1 136 '1953 Preferred si^ci for umiught mci+il |i>f cm! ijcti -.. .*+ — 1*00 

1 157 - 1959 ThicfciiiTHW^ rtFahMt and diameiefi of wire ... ^** .** l"00 

JS87-^I967 TriPnf^rtl inequtrefnentfl for clif supply of AieiaSlurffLrat mnicrLLli 

{jSril fcvin^m ) +-- -- ■■- --'■ "■ ^"^ 

1762^1961 C^^e rbrdp^ienatinnftFatwl „- ^,- -- 4*- 2"00 

ISISfi #■ 1962 Glosrary oFifftfis r^blinjt (a iron iiiid iieel ^^, +,, -- WW 

20#9'* 1963 CfiloiiJr Cpdt for the ickncirrCaticKn oF wroMghl iteeti for gon^mJ 

sn-ginnprini? purpMH* ... --. --^ ^1- --'■ '"S" 

:fl}iifi- 1^62 OadiDf mnti tiaiiiricacinn for oun-rcrrrtin scrap mciftti nvkd r«3idti6 t-SO 

2084*1962 CtMje fur d«ii^rtFit LOR nf pip iron .,- -- -^ .- 100 

20fl5» 1W2 CckIc for di^if^naUoii ef (effo atloya ... - -- 100 

2376 - J9G3 Coiomr ciidp fcinf I he klentati^ation of copper and €&pp*f ^Uop ^*^ aW 

*/;^7H - IStiS Code for d^liSlLaiion oFcnppcr a.nd K*f|.P|jei liJloys r,^ .„ I SO 

2 3 79 ' 1963 Ct* Itiiu ccjd<; frnr tht a J^et^ I hiicifitioii <?r pifwlinca . - - - - 2-50 

3479-1969 Cnloyr wd* fnr tht ideniifii^ilEicfn fif mliiniitlhJin and uluminiHrii 

aHoyi rcr gmeral engiJicBririg ptirposM ^- r,- +*^ 2-00 

2549 * 1 963 Cipde roT clnKiiTicaE ban of procrt^eeJ fcrrotLi scrap , . . ..* 1 30 

27fi3 - 1964 Clouary pf tcnmB ftlafiiig^ 1o foundry' lechinnlngy ,^. ... ID^DQ 

4843 - lEJea Code F-ir ffi^lfpnoiticiTi of fw-foys casTingi „„ ..^ ... J-SO 

SPs Z * IMiS CkHfttmriwri of Indian and Ovfirs^ai basic aiiii for ihcct and wire 2'DO 



INDIAN STANDAJIDS IhlSTITUTlON 

Maftlk Bba^an, * Slhiidur ^tiah Zlfar M^rg, New Dw I hi I 

T£lcphdn« JT M 1 1 * 20 T*l*f r*ini MAnftkumthi 

a7M3l*4fl 

Tcregnfni Man*k«nitha 

534 5irdar Valiibhlptial Pat^l Road 
5 Ch-Qwringhfic Appt'^acti 
S-9-201 2Chir^E Ale Una 
I |7'4J6 B S^rvcidi^a Na^^i* 
54 Gcneril PatiEfs Roid 

Frtattd At CAiLUn Pr«H, New Uglhl ^ ^ iDdik 



flDmbiy 7 


TfelepJion-e 


JS6144 


CtkuttA 13 


■1 


23^16 33 


Hyd^rabtd 1 


Hi 


313 35 


Kaflpuf S 


tr 


«2 72 


Madras 2 


It 


gnjs 



